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(54) Wireless telecommunications base station for integrated wireless services with ATM 
processing 



(57) A wide variety of services both narrow band and 
broad band are provided to wireless stations 
(124 ; 125 : 126 : 127) both fixed and mobile by a flexible 
intelligent ATM base station (201 ). Such a base station 
provides two-way integrated voice (to 124) : wireless 
date (to 125), wireless multimedia (to 126), and com- 
pressed video services (to 1 27) to a wireless subscriber 



using different narrow band and wide band Common Air 
Interfaces (CAI). Uplink service includes narrow band 
signaling and bearer information signaling. By having a 
single base station (201) perform these services, the 
number of station sites, required for a given level of serv- 
ice, may be significantly reduced and the spectrum uti- 
lization may be significantly increased. 
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Description 

FIELD OF THE INVENTION 



This invention relates to a wireless telecommunica- 
tion system and in particular to such a system using 
Asynchronous Transfer Mode (ATM) signaling and 
bearer information processing. 

BACKGROUND OF THE INVENTION 

In a typical wireless communication system such as 
shown in FIG. 1. a wireless base station 139-N having 
radio transmission and reception capability connects to 
a wired telephone network 1 33. The base station 1 39-N 
communicates with both fixed and mobile end terminal 
subscriber stations. The end terminal devices may be 
mobile units such as mobile handheld units 1 24, or wire- 
less drops to antennas 123 at fixed sites 121 -N. Many 
of these sites may require a broader spectrum of serv- 
ices than provided by typical voice or wireless data te- 
lephony. However, the conventional wireless base sta- 
tion is restricted in the breadth of service that it can pro- 
vide. 

A new form of communication network processing 
is the use of Asynchronous Transfer Model signaling 
and bearer information processing. These ATM net- 
works have great versatility; hence it may be advanta- 
geous to enable wireless devices to connect to these 
ATM networks to reap the benefits of versatility. 

SUMMARY OF THE INVENTION 

According to the invention, a wide variety of servic- 
es both narrow band and broad band are provided to 
wireless stations both fixed and mobile by a flexible in- 
telligent ATM base station as claimed in claim 1. In ac- 
cord with the invention, such a base station provides 
two-way integrated voice, wireless data, wireless multi- 
media, and compressed video services to a wireless 
subscriber using different narrow band and wide band 
Common Air Interfaces (CAI). Uplink service includes 
narrow band signaling and bearer information signaling. 
By having a single base station perform these services, 
the number of station sites, required for multiple servic- 
es, is significantly reduced, and the utilization of RF 
spectrum significantly increased ' 

An illustrative uplink air-to-network interface from 
the subscriber to the ATM network includes a radio sys- 
tem that separates the signaling and bearer information 
streams, an ATM protocol conversion system that maps 
the separated streams into ATM Cell structure, and a 
network interface that transmits the ATM cell stream into 
the ATM network. A reverse network interface-to-air ar- 
rangement has a network interface that receives ATM 
cells from the ATM network, an ATM processing system 
that converts the ATM cells into bearer information and 
signaling streams, and a radio system that transmits the 
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information to the subscriber using an appropriate nar- 
row or wide baind common air interface (CAI). 

BRIEF DESCRIPTION OF THE DRAWING 

FIG. 1 is a schematic of a wireless communication 
system; 

FIG. 2 is a schematic of a connection of a Flexible 
Intelligent ATM base station to an ATM network: 
FIG. 3 is a block schematic of a flexible intelligent 
ATM base station embodying the principles of the 
invention: and 

FIG. 4 is a schematic of a detail for the flexible in- 
telligent ATM base station of FIG. 3. 

DETAILED DESCRIPTION 



A wireless communication system shown in FIG. 2 
couples a network 203 to a base station 201 which in 

20 turn communicates, via a CAL through one or more an- 
tennas with a plurality of wireless subscriber units 
1 24-N, 1 25, 1 26, and 1 27. In accord with the invention, 
the network 203 is an ATM network, which transmits in- 
formation via ATM cells through ATM networks. In this 

25 arrangement the base station is an intelligent ATM base 
station that facilitates conversion of information from 
various services and CAIs into ATM format for transmis- 
sion over the ATM network. 

Connection of the Flexible Intelligent ATM base sta- 

30 tion (Fl AB) 201 to the network 203 is through an access 
node 207, which is connected to a Fiber ring 205. This 
in turn is connected to an ATM switch 209 and to the 
ATM network 203. 

The Fl AB 201 is shown connected by the CAI to 

35 various wireless receivers including a compressed vid- 
eo receiver 127, a wireless multimedia receiver 126, a 
wireless data receiver 125, and a voice subscriber unit 
124-N. 

The FIAB 201 is shown in a detailed block schemat- 
ic ic in FIG. 3 in which an ATM processor multiplexer/de- 
multiplexer 311 is connected by an interface 31 0 to an 
ATM network 203. In the illustrative embodiment, the 
ATM multiplexer/demultiplexer 311 is connected to three 
radio systems 321 , 322, and 322 via the ATM adaptation 
-*s processors 331 , 332 and 333. The invention is not re- 
stricted to this particular number: a plurality of radio sys- 
tems may be included to accommodate different servic- 
es, CAIs, available spectrum or to divide into sectors an 
area of coverage. The radio systems include radio 
so processing and transceiver circuitry and antenna devic- 
es 501 , 502, and 503 to radiate and receive radio, tele- 
phone and other wireless communication signals. In an 
alternative illustrative system, plural radio systems may 
share as antenna 511 through a duplexer/combiner/ 
55 splitter arrangement 

The ATM adaptation processors 331 , 332, and 333 
convert ATM cell streams into an appropriate air inter- 
face signaling and bearer information streams. In the 



2 



EP 0 729 282 A2 



downlink mode the signaling and bearer streams are 
separated and the separated streams are mapped into 
the ATM cell streams. 

The block schematic of FIG. 4 discloses an illustra- 
tive embodiment of the radio, ATM adaptation proces- 
sor, multiplexer, and interface to the network. The radio 
unit includes antenna for radiating and receiving signals 
which is connected to a duplexer 407 for allowing dual 
use of the antennas. Incoming signals are applied to a 
receiver 405 which couples received signals to a base- 
band processor 410. Outgoing signals from the base- 
band processor are applied to a modulator 402 and then 
via an amplifier 403 to a duplexer and then to the anten- 
nas 501 . Other radio systems 2.. 3 are similar in functions 
except that they may utilize different CAI and provide 
different services to subscribers. The radio systems can 
alternately share an antenna 511 ; where feasible, 
through duplexer 507, combiner 505 : and splitter 509. 

Typically, the baseband processor included in the 
radio system provides three functions: (1 ) audio coding/ 
decoding: (2) channel coding/decoding; and (3) separa- 
tion of signaling and bearer information streams. The 
baseband processor is connected to a convergence 
processor 412 which packetizes the information. The 
convergence processor is connected to a segmentation 
and reassembly (SAR) processor 414 which, for the 
downlink direction, breaks down the packetized infor- 
mation into smaller packets : adds error correction and 
sequencing fields and generates the ATM payload pack- 
ets corresponding to the ATM adaptation layer suitable 
for the service being provided (typically 48 bytes long). 
For the uplink direction it assembles the received ATM 
payload into larger packets for processing by the con- 
vergence processor. The SAR is connected, to a cell 
header generator/extractor 417 which adds the appro- 
priate ATM header to the payload to form 53 byte ATM 
cells, in the downlink direction, and extract the headers 
in the uplink directions. 

Cell multiplexer/demultiplexer 419 combines ATM 
cells from different radio systems or demultiplexes re- 
ceived cells from the network. The Fl AB is connected to 
the ATM network through a network interface 310 which 
typically providgs.tu.nctions such as: (1 ) framing the ATM 
cell stream for the network being used (e.g., SONET 
OC3) t bit timing, and electro-optical interfaces for the 
specific physical medium being utilized. A master timing 
and control circuit 401 controls the signal flow and timing 
thereof throughout the base station system. 
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A flexible intelligent base station for providing two- 
way integrated voice, wireless data, wireless multi- 
media, and compressed video services to a wire- 55 
less subscriber, CHARACTERIZED BY: 



ATM network to the wireless subscriber and in- 
cluding: 

a radio system for separating signaling and 
bearer information streams, 
an ATM protocol conversion system for map- 
ping separated signaling and bearer informa- 
tion streams into an ATM cell structure, and 
a network interface for transmitting the ATM cell 
structure into the ATM network: 
a reverse network-to-air interface coupling the 
ATM network to the wireless subscriber and in- 
cluding: 

a network interface for receiving ATM cells from 
the ATM networks, 

an ATM processing circuit for converting ATM 
cells into signaling and bearer information 
streams, and 

the radio system including circuitry for transmit- 
ting the signaling and bearer information 
streams to the subscriber using an appropriate 
narrow or wide band common air interface. 

A flexible intelligent base station for providing two- 
way integrated voice, wireless data, wireless multi- 
media, and compressed video services to a wire- 
less subscriber, as claimed in claim 1 : and 

the ATM processing circuit including means 
for segmentation of a received information L1 for 
the radio circuitry. 

A flexible intelligent base station for providing two- 
way integrated voice, wireless data, wireless multi- 
media, and compressed video services to a wire- 
less subscriber, as claimed in claim 1 , and 

the ATM processing circuit including means 
for reassembly of ATM cells into a form suitable for 
radio transmission by the radio system to which it 
is connected. 

A flexible intelligent base station for providing two- 
way integrated voice, wireless data, wireless multi- 
media, and compressed video services to a wire- 
less subscriber, as claimed in claim 1, and 

the ATM processing circuit including means 
for convergence of signals coupling it to the radio 
system. 

A flexible intelligent base station for providing two- 
way integrated voice, wireless data, wireless multi- 
media, and compressed video services to a wire- 
less subscriber, as claimed in claim 4, and 

the means for convergence of signals includ- 
ing means for assembling packets into cells and 
means for assembling cells into packets. 



an uplink air-to-network interface coupling an 
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